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1. Introduction 


In 1965, L. A. Zadeh introduced the notion of a fuzzy subset 
of a set as a method for representing uncertainty in real 
physical world [7] . In 1991, O. G. Xi applied the concept of 
fuzzy sets to the BCK-algebras [8] . In 1993, Y. B. Jun 
introduced the notion of closed fuzzy ideals in BCI - 
algebras[11].In 1999, Y.B.Jun introduced the notion of fuzzy 
closed ideal in BCH-algebras [13]. In 2001, Q. Zhang, E. H. 
Roh and Y. B. Jun studied the fuzzy theory in a BH-algebra 
[10] . In 2006,C.H. Park introduced the notion of an interval 
valued fuzzy BH-algebra in a BH-algebra [2].In 2009, A. B. 
Saeid and A. Namdar, introduced the notion of a 
Smarandache BCH-algebra and Q-Smarandache ideal of a 
Smarandache BCH-algebra [1].In 2012, H. H_ .Abbass 
introduced the notion of a Q-Smarandache fuzzy closed 
ideal with respect to an element of a Smarandache BCH- 
algebra [5].In the seam year, E.M. kim and S. S. Ahn 
defined the notion of a fuzzy (n-fold strong) ideal of a BH- 
algebra[3]. In 2013, E.M. kim and S. S. Ahn defined the 
notion of a fuzzy (strong) ideal of a BH-algebra[4].In the 
same year, H. H. Abbass and S. J. Mohammed introduced 
the Q-Smarandache fuzzy completely closed ideal with 
respect to an element of a BH-algebra[6] . In this paper, we 
define the concepts of Q-Smarandachen-fold strong ideal 
anda Q-Smarandache fuzzy (strong, n-fold strong) ideal of a 
Smarandache BH- algebra .Also, we study some properties 
of these fuzzy ideals 


2. Preliminaries 


In this section, we give some basic concept about a BCK- 
algebra ,a BCI-algebra ,a BH-algebra , a BH*-algebra,a 
normal BH-algebra, fuzzy strong ideal, fuzzyn-fold strong 
ideala Smarandache BH-algebra,( Q-Smarandache ideal, Q- 
Smarandache fuzzyclosedideal, Q-Smarandache fuzzy 
completely closed ideal and Q-Smarandache fuzzy ideal of 
BH-algebra 


Definition 1 (see[11]).A BCI-algebra is an algebra (X,*,0), 
where X is a nonempty set, "*" is a binary operation and 0 is 
a constant, satisfying the following axioms : for all x, y, ze 
x: 

i. (x * y) * (x *z)) *(z* y)=0, ii. (x*(*y))*y = 0, 

ii. x *x =O, 

iv.x*y=Oandy*x=O>x=y. 


Definition 2 (see [8]). A BCK-algebra is a BClI-algebra 
satisfying the axiom 


v.0*x=0 forall x eX. 


Definition 3(see[9]). A BH-algebra is a nonempty set X 
with a constant 0 and a binary operation "*" satisfying the 
following conditions:i.x*x=0, V xeX 

li. x*0 =x, V xeX. 

iii. x*y=0 and y*x =0=> x = y,:for all x,ye X. 


Definition4.(see[4]).A BH-algebraX is called a BH*- 
algebraif (x*y)*x=0 for all x,yEX 


Definition5.(see[9]). A BH-algebra X is said to be a 
normalBH-algebra if it satisfying the following condition: 
i. O*(x*y)= (O*x)*(O*y) ,Vx,yEX . 

ii. (x*y)*x = O* y ,Vx,yEX. 

ili. (x*(x*y))*y = 0, Vx,ye X. 


Definition 6.(see[5]) . Let X be a BH-algebra.Then the set 
X,={xeX:0*x=0} is called the BCA-part of X . 


Remark 1(see[6]).Let X and Y be BH-algebras. A mapping 
f : XY is called a homomorphism if f(x*y)=f(x)* f(y) for 
all x, yeX. A homomorphism f is called a monomorphism 
(resp., epimorphism) if it is injective (resp., surjective). For 
any homomorphism f:X —>Y, the set { xeX : f(x)=0'} is 
called the kernel of f, denoted by Ker(f), and the set { f(x) : 
xeX} is called the image of f, denoted by Im(f). Notice that 
f(0)=0' for all homomorphism f. 


Definition7 (see[3]). Let X be a BH-algebraand n be a 
positive integer. A nonempty subset I of X is called a n-fold 
strong ideal of X if it satisfies: i. 0 € I, ii. Vy EI and (x* 
y)*z' El >x*z" el, V x ,z EX. 


Definition 8.(see[6]).A Smarandache BH-algebra is defined 
to be a BH-algebra X in which there exists a proper subset Q 
of X such that 

i.0 € Qand |Q|=>2. 

ii. Qis a BCK-algebra under the operation of X. 


Definition9 (see[6]). Let X be a Smarandache BH-algebra . 
A nonempty subset I of X is called a Smarandache strong 
ideal of X related toQ ( or briefly, Q- Smarandache strong 
ideal of X) if it satisfies: i.0 € I, li. Vy €I and (x* y)*z EI 
=>x*z EI, V xz €Q. 
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Definition 10(see[7]). Let 1 be a fuzzy set in X, for all 
te[0,1]. The set w={xeX, (x) = t} is called a level subset 
of [. 


Definition11(see [4)].Let A and B be any two sets, pt be any 
fuzzy set in A and f: A — B be any function. Setf~1(y) = 
{x €A| f(x) = y} for y EB. The fuzzy set v in B defined by 
v(y) = {SUP HOO ef (jit f* (Wy) #0 


0 otherwise 


for all y EB, is called the image of « under f and is denoted 


by f@. 


Definition 12(see[ 4].Let A and B be any two sets, f: A > B 
be any function andv be any fuzzy set in f (A). The fuzzy set 
win A defined by: u(x) = v( f (x)) for all x €X is called the 
preimage of v under f and is denoted by f~1(v). 


Definition13.(see[4].A fuzzy set u in a BH-algebra X is 
called a fuzzy strong ideal of X if i.For all xEX, w(O) => u(x). 
ip (x *z) > min{p ((x *y) *z) ,u (y)}, Vx; y EX. 


Definition14.(see[5].A fuzzy set uw in a BH-algebra X is 
called a fuzzy n-fold strong idealof X if 1. For all xEX, (0) > 
U(x). 

ii. we (x *z") > min{u ((x *y) *z"); u(y}, VX, y EX. 


Definition15(see [6]).A fuzzy subset uw of a Smarandache 
BH-algebra X is said to be a Q-Smarandachefuzzy idealif 
and only if : 

i. For all xEX, “(O) = w(x). 

ii.For all x € Q, yeX, u(x) = min{ u(x*y), u(y)}. 

Is said to be closed if (0*x) > u(x), for all xEX. 


Definition16(see[6]).Let X be a Smarandache BH-algebra 
and yw be a Q-Smarandache fuzzy ideal of X. Then yu is 
called a Q-Smarandachefuzzy completely closed ideal if 


u(x*y) 2 min{ H(x), U(y)},VxX,yex. 


Proposition1(see[6]).Let X be a BH*-algebra ,and pw be a Q- 
Smarandache fuzzy ideal. Then 

i. “is a Q-Smarandache fuzzy closed ideal of X . 

ii. “is a Q-Smarandache fuzzy completely closed ideal of X, 
if X*X/{0} <Q 


3. The Main Results 


In this paper, we give the concepts a Q-Smarandache n-fold 
strong ideal and a Q-Smarandache fuzzy (strong, n-fold 
strong) ideal of a BH- algebra .Also, we give some 
properties of these fuzzy ideals 


Definition 1 .A fuzzy subset of a BH-algebra X is called a 
Q-Smarandache fuzzy strong ideal ,iff i. u (O) =u (x) ) 
Vxex 

ii. w (x*z) > min{ p ((x*y)*2), w(y)}.Vx,zeQ. 


Example 1: The set X={0,1,2,3} with the following 
operation table 


be 0 1 2 3 
0 0 0 2 2 
1 1 0 1 2 
2 2 2 0 0 
3 3 2 1 0 
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is a BH-algebra Q={0,1} is a BCK-algebra .Then (X,*,0) is 
a Smarandache BH-algebra.The fuzzy set « which is defined 
by: 

roe { 0.5x = 0,3 

0.4x=1,2 


is a Q-Smarandache fuzzy strong ideal , since: i.u(0) = 0.5 
>u(x) VxeX, ii. w (x*z) => min{ w((x*y)*z), u(y)}, Vx, zEQ. 


0.5 x = 0,2,3 

04x=1 
is not a  Q-Smarandache fuzzy _ strong 
sincey(1*0)="(1)=0.4 < min{ “(1*3)*0), u(3)}=0.5 


But the fuzzy setu(x) = { 
i ideal 


Proposition! Every Q-Smarandache fuzzy strong ideal of a 
Smarandache BH-algebra X is a Q-Smarandache fuzzy ideal 
of X. 


Proof :Let y be a fuzzy strong ideal of X . 

i. Let x € X > (0) Sux). 

[By definition 1(i)] 

ii. let x, z €X andy € X >x,zEQ 

(xz) > min{u((x*y)*z) , u(y)} 

[By definition 1(ii)] 

When z=0>"(x*0) 2 min{u((x*y)*0) , Uy) }Sua) 2 
min{u(x*y) , u(y) } 

=> is a Q-Smarandache fuzzy ideal of X. = 


Proposition2. Let Q,; and Q, be a BCK-algebras contained 
in a Smarandache BH- algebra X and Q;CcQ>. Let pw be Q>- 
Smarandache fuzzy strong ideal of X then pw is a Qy- 
Smarandache fuzzy strong ideal of X . 


Proof :Let be a Q2-Smarandache fuzzy strong ideal of X . 
i. Let x € X > w(O) Sux). 

[Since pp is a Q,) -Smarandache fuzzy strong ideal. By 
definition 1(i)] 

ii. Let x,z€ Qy,yEX >x,z€ Q, 

=> u(x*z) > min{ W((x*y)*z) u(y)} 

[Since ff is a Q) -Smarandache fuzzy strong ideal. By 
definition 1(ii)] 

=> is a Qy-Smarandache fuzzy strong ideal of X. = 


Proposition3. Every fuzzy strong ideal of a Smarandache 
BH-algebra X is a Q-Smarandache fuzzy strong ideal of X. 


Proof :Letu be a fuzzy strong ideal of X . 

i. Let x € X > w(O) Sux). 

[By definition 13()] 

ii. let x, z EX and y € X >x,zEQ 

(xz) > min{u((x*y)*z) , u(y)} 

[By definition 13(ii)] 

=> is a Q-Smarandache fuzzy strong ideal of X. m 


Theorem 1. Let X be SmarandacheBH-algebra and let pz be 
a fuzzy set.Then mw is a Q-Smarandache fuzzy strong ideal if 
and only if v(x) = mu (x) / uw (0) is a Q-Smarandache fuzzy 
strong ideal. 


Proof: Let 4 be a Q-Smarandache fuzzy strong ideal, 
1) v(O)= uO) / uO), v(O)=1 
=> v(0) = v(x) VxeX 
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2) V(x*z)= UM (x*z)/ (0) 

2 min{ py ((x*y)*z), u(y) Hu (O)} 

[Since fz is a Q-Smarandache fuzzy strong ideal. .By 
definition 1 (ii)] 

2 min{p ((x*y)*z) / uO) u(y) / u (O)} 

> min{v ((x*y)*z),v (y)} 

=>v (x*z) > min{ v ((x*y)*z),v (y)} 

=v is a Q-Smarandache fuzzy strong ideal.Conversely.Let 
v be a Q-Smarandache fuzzy strong ideal. 

iu (O)=v (0). LU (0),=>u (0)2 v (x).u (0) 

=u (0) =u (x) VxexX 

ip (x*Z)= v (x*z) wu (OZ min{v (x*(y*z)),v (y)}.H (0) 
[Since p' is a Q-Smarandache fuzzy ideal.By definition 1(i)] 
2 min{v ((x*y)*z) . u (0), v (y) u (O)} 

2 min{y ((x*y)*z), u(y} 

= (x) 2 min{ U((x*y)*z), H (y)} 

=> is a Q-Smarandache fuzzy strong ideal.m= 

Proposition 4.Let X be a BH*-algebra ,and uw be a Q- 
Smarandache fuzzy strong ideal. Then 

it is a Q-Smarandache fuzzy closed idealof X. 

ii. 2 is a Q-Smarandache fuzzy completely closed ideal of 
X,if X*X/{0} <Q. 


Proof :Let u be a fuzzy strong ideal of X. 

[ByProposition 1] 

=> is a Q-Smarandache fuzzy ideal of X. 

i. >p is a Q-Smarandache fuzzy closed ideal of X. [By 
proposition 1] 

ii. Let x,y€ X =u is a Q-Smarandache fuzzy completely 
closed ideal of X. 

[By proposition |].m 


Theorem 2.Let A be a non-empty subset of a Q- 
Smarandache BH-algebra X and let up be a fuzzy set in X 
defined by: 


—%1 xEQ 
(x) tay otherwise 


where oy > Q2in [0, 1].Then pp is a Q-Smarandache fuzzy 
strong ideal X 


Proof : Let u be a fuzzy set of X. 

i. 0 €Q >u(0) = ay. S(O) = p(X) [Sinceoy > az | 
ii. let x,zEQ and y € X > x*zEQ 

>U(k*z) = a 

Then we have for cases. 


Casel If ((x*y)*z)= aand u(y) =o, 
=> min{u((x*y)*z) wy) } =o 
>ux*z) 2 min{u((x*y)*z) u(y) } 


Case2 If ((x*y)*z)= anand u(y) =o 
=> min{u((x*y)*z) ,u(y)} =a 
=>u(x*y) = min{U(x*y) ,ucy)} 


Case3 If ((x*y)*z)= ayand u(y) =o2 
=> min{U((x*y)*z) ,u(y)} =a 
=>u(x*y) = min{u(x*y) ,u(y)} 


Case3 If ((x*y)*z)= o,and p(y) =o, 

=> min{u((x*y)*z) u(y) } =o2 

>u(x*y) = min{u(x*y) ,wy)} 

=> is a Q-Smarandache fuzzy strong ideal of X. = 
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Theorem 3. Let X be BH-algebra and let w be a fuzzy 
set.Theny is a Q-Smarandache fuzzy strong ideal if and only 
if w(X)= w(x)t+1- uw (O) is a Q-Smarandache fuzzy strong 
ideal. 


Proof: Let be a Q-Smarandache fuzzy strong ideal, 


i, W(O)= 2 (0)41- (0), HO)=1 
=> w(0) = u(x) VxexX 
ii. M(x*z)= pl (x*z)+1- pt (0) 


= min{ M ((x*y)*z)),  (y)}+1-  (O)[Since wis a Q- 
Smarandache fuzzy strong ideal. .By definition! ] 

> min{y ((x*y)*z)) +1- w (0)  (y) +1- w ©} = min{ 
M((x*y)*z)), HCY) } 

=> U(x*z) > min{ U((x*y)*z)), HCy)} 

=> is a Q-Smarandache fuzzy strong ideal. 


1) # (0)= L(0)-1+ w (0),=>h (OZ HO-1+ Ou (0) 2H 
(x) VxeX 

2) M (x*Z)= w(x*z)-1+ 1 (0) 

= min{ U((x*y)*z)), U(y)}-1+ mw (O) [Since p’ is a Q- 
Smarandache fuzzy strong ideal. By definition] ] 

2 min{ LU ((x*y)*z)) -1+ u (0), U(y) -1+ u (O)} 

2 min{p ((x*y)*z)), MH (y)} 

=> p(x) = min{ p ((x*y)*z)), H(y)} 

=> is a Q-Smarandache fuzzy strong ideal.m= 


Theorem4. Let X be a Smarandache BH-algebra such that X 
= X, and w be a Q-Smarandachestrong ideal of X. Then p is 
a Q-Smarandache closed ideal of X . 


Proof :Let be a Q-Smarandache strong ideal > pl is a Q- 
Smarandache ideal of X. [Byproposition1 ] 

Now, let x € I 

=> (0*x) = uw (0) =u(x) [By definition 6] 

=> is a Q-Smarandache closed ideal of X . = 


Proposition5. Let X be a Smarandache normal BH-algebra 
such that X=X, and let w be a Q-Smarandache fuzzy strong 
ideal such that x*ye€ Q,Vx,y€X and y#0.Then p is a Q- 
Smarandache fuzzy completely closed ideal of X. 


Proof: Let I be a Q-Smarandache fuzzy strong ideal of X. 
=> is a Q-Smarandache fuzzy ideal of X. [By remark3 ] 
Now, let x,yE X >x*y EQ 

[Since x*ye€ Q,Vx,yE X ] 

We have 
Me (x*y) =p ((x*y)*0) 2 min{ p (((x*y)*x)*0)), w Ox)} [By 
definition 3(ii)] 

= min{ pw ((x*y)*x), uw (x)}[By definition 3(i)] = min{ yu 
(O*y), uw (x)} [By definition 5(ii)] 

=min{ u (0), u (x)} = (x) 

=> (x*y) 2 min{ L(y), u (x)} 

=> is a Q-Smarandache fuzzy completely closed ideal. 


Proposition 6.Let X be a normal BH-algebra such that 
X*X/{0O} CQ .Then every Q-Smarandache fuzzy strong 
ideal and closed of X is a Q-Smarandache fuzzy completely 
closed ideal of X. 


Proof :Let 4 be a Q-Smarandache fuzzy strong ideal of X. 
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=> is a Q-Smarandache fuzzy ideal of X. [By proposition! ] 
Now, let x, y EX. > x*y €Q [Since X*X /{0} CQ] 
>u(x*y) = min{u((x*y)*x)*0) , u(x)} [By definition! ] 

= min{ u(O*y) , u(x) }[By definition 5(ii)] 

> min{u(y) , u(x)}[By definition 14] 

=> is a Q-Smarandache fuzzy completely closed ideal of X. 
7 

Remark 1. Let pt be a fuzzy set of a Smarandache BH- 
algebra X and w € X .The set {xEX: (w) <u(x)} is denoted 
by Tu(w) . 

Theorem 5.Let X be a Smarandache BH-algebra, wEX and 
fis a Q-Smarandache fuzzy strong ideal of X. ThenT(w) is a 
Q-Smarandachestrong ideal of X. 


Proof :Letu be a Q-Smarandache fuzzy strong ideal of X. 
To prove that T(w) is a Q-Smarandache strong ideal of X. 
1) Let x ET(w) >y(0) Sux) [By definition 1(i)] 

=>(0) 2u(w) => 0 €Tu(w) 

2) Let x,z€ Q, y ETu(w) and (x*y)*zETu(w). 

=>(w) <p(y) and u(w) <p((x*y)*z) 

=(w) < min{ u(y), M((x*y)*z)} 

But p(x*z) > min{p((x *y)*z), w(y)} [By definition 1(i1)] 
=>(w) <y(x*z) > x*zeTu(w) 

=>T1(w) is a Q-Smarandache strong ideal of X. = 


Corollary1.Let X be a Smarandache BH-algebra . Then p is 
a Q-Smarandache fuzzy strong ideal of X if and only if Ly, is 
a Q-Smarandache strong ideal of X, for all t € [0,Sup H(x)] 


xeX 


Proof :Let t € [0,supy(x)]. To prove that 4, is a Q- 
xeX 

Smarandache strong ideal of X.Since pz is a Q-Smarandache 

fuzzy strong ideal of X. 

Now, let y € , and x*(y*z) € w= u(y) = t and w((x*y)*z)) 

>t. 

To prove that x*z € u, 

We have “(x*z) =min{u((x*y)*z)) ,u(y)} [By definition 1] 

Since ((x*y)*z)) >t and u(y) >t Smin{u((x*y)*z)) u(y)}= 

t 


>U(x*z) St > x*Z € wy 
=>, is a Q-Smarandache strong ideal of X. 
Conversely, 
To prove that 4 is a Q-Smarandache fuzzy strong ideal of X. 
Since py, is a Q-Smarandache strong ideal of X. 
Let t =SUP w(x) ,x,zEQ and(x*y)*z, y € Ly, 

xeX 
=> x*z € yu, [By definition9] 
=>U(x*z) Zt >u(x*z) = t [Since t =Sup u(x)] 

xeX 

Similarly,((x*y)*z)=t and p(y)=t 
=t = min {((x*y)*z),u(y)} 
> U(x*z) = min {((x*y)*z),u(y)} 
=> is a Q-Smarandache fuzzy strong ideal of X.— 
Proposition? .Let f : (X, *, 0) >(Y,*',0') be a 
Smarandache BH-epimorphism. If is a Q-Smarandache 


fuzzy strong ideal of X, then f (u) is a f (Q)-Smarandache 
fuzzy strong ideal of Y . 


Proof :Let ps be a Q-Smarandache fuzzy strong ideal of X. 
i. Let y Ef (u) such thaty = f(x). 
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(FQ))(0" )=sup {u0) 1x € f 1(0")} 

=(0) = u(x) [By definition 1()] 

=(f (Ww) f(x) 

=(f(MM=>Cf (w)(0"=(F OY) 

ii. Let y,y3 Ef (Q), y2 € Y, there exists x,,x3 €Q and 
X2 €X such that y= f (x1), y3= f (x3) andy, =f (x2)=> (f 
(W))(yi* v3) = sup{M(K1*xs) |x € f (yr * y3)} 

Cf (W)(yi* yi) 2K, * X3)2 min{ M(x, * Xz)*X3),M(X2)} 
[By definition 1(ii)] 

= min {(f (uw) ((x1*X2)*x3)) , CF (Wo) } =min{ (FF (Wy) (fF 


(x1) *’ f (Xa) *” fxs), F (WF (x2) }= min{ Ff (1 ae! y2) a! 
ys), f (w))(y2)} 


= (FwMyr) = min { (FDNY ®” y2) *! y).CF WD} 
=> f (Ww is af (Q)-Smarandache fuzzy strong ideal of Y. = 


’ 
Theorem 6.Let f :(X,*,0)>(Y, * ,0')be a Smarandache 
BH-epimorphism.Ifvis a Q -Smarandache fuzzy strong ideal 
of Y, then f !(v) is af 1(Q)-Smarandache fuzzy strong ideal 
of X 


Proof :i. Let x EX. Since f (x) €Y and v is a Q- 
Smarandachestrong fuzzy ideal of Y . 

(fF 1(v))(0)= vf O))= vO") = FOO) =F KD) 

ii. Let x € f 1(Q), y EX. 

f 1(v)(x*z)=(f (x*z)) [By definition 12] 


> min{v( fox) *" f(y) ® £@), VF ()} [By remark! ] 
=minfvo f (x * yy), vo f  G))} 
=f wyoozmin{ f 1 ((x*y)*2),f )(y) By 

definition] ] 

=f 1(v) is a Q-Smarandache fuzzy strong ideal of X . = 


Definition 2. Let X be a Smarandache BH-algebra and n be 
apositive integer. A nonempty subset I of X is called a 
Smarandachen-fold strong ideal of X related toQ ( or 
briefly, Q- Smarandachen-fold strong ideal of X) if it 
satisfies: i.0 € 1, ii. Wy EI and (x* y)*z"EI >x*z EI, V x ,z 
€Q. 


Example 2.Consider the set I={0,3} in example | is a Q- 
Smarandachen-fold strongideal of X.But the set I={0,2,3} is 
not a Q-Smarandachen-fold strongideal since(1*3)*0"= 
2e€I,but 1*0"=1¢ I. 


Remark 2. Every n-fold strong ideal of a Smarandache BH- 
algebra X is a Q-Smarandachen-fold strong ideal of X. 


Remark3.Every Q-Smarandachen-fold strong ideal of a 
Smarandache BH-algebra X is a Q-Smarandachestrong ideal 
of 

X.Remark4.Every Q-Smarandachen-fold strong ideal of a 
Smarandache BH-algebra X is a Q-Smarandache ideal of X. 


Proposition8 . Let X be a Smarandache BH-algebra . Then 
every Q-Smarandachen-foldstrong ideal which is contained 
in Q is a Q-Smarandache completely closed ideal of X. 


Proof :Let I be a Q-Smarandachen-foldstrong ideal of X=> I 
is a Q-Smarandache ideal of X. [By remark4] 
Now, let x,yEI >x,yEQ => x*yeQ [Since Ic Q ] 
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Where ((x*y)*x)*0 =((x*x)*y)*0 [Since (x*y)*z =(x*z)*y. 
By definition 1 (iii)] 

=(0*y)*0 [By definition 3(i)] 

=0*y [By definition 3(ii)] 

=0EI [Since 0*x=0.By definition 2(v)] 

=>((x*y)*x)*0"EI and x€l.—= (x*y)*0"E I > x*ye I[By 
definition 3(ii)] 

=> Lis a Q-Smarandache completely closed ideal of X. m= 


Definition 3.A fuzzy subset of a Smarandache BH-algebra 
Xand n be a 

positive integer is called a Q-Smarandache fuzzy n-fold 
strong ideal , iff i. (0) =p (x) ) VxeX. ii. p (x*z") > min{ 
(x*y)*2"), w (y)},.Vx,.zEQ. 


Example3.Consider thefuzzy set 1 which is defined by: 
adie { 0.5x = 0,2 

0.4x = 1,3 
is a Q-Smarandache fuzzy n-foldstrong ideal , since: i.u(0) = 
0.5 >u(x) VxeX, ii. pw (x*z') > min{ u((x*y)*z'), u(y) },.Vx, 
zEQ. 

0.5x = 0,2,3 

But the fuzzy setu(x) = { (ie 
is not a Q-Smarandache fuzzy n-foldstrong 
sinceu(1*0")=u(1)=0.4 < min{ w(1*3)*0°), (3)}=0.5 


ideal 


RemarkS. Every fuzzy n-fold strong ideal of a Smarandache 
BH-algebra X is a Q-Smarandache fuzzy n-fold strong ideal 
of X. 


Proposition 9 .Every Q-Smarandache fuzzy n-fold strong 
ideal of a Smarandache BH-algebra X is a Q-Smarandache 
fuzzy strong ideal of X. 


Proof : Let be a Q-Smarandache fuzzy n-fold strong ideal 
of X i. Let x € X > (0) =u(x) .[By definition 3(i)] 

ii. let x,z€Q and y € X Su(x*z") = min{u((x*y)*z’) , 
L(y) } [By definition 3(41)] 

When n=1=>p(x*z) = min{u((x*y)*z) , u(y) } 

=> is a Q-Smarandache fuzzy strong ideal of X. m= 


Theorem 7. Let f :(X,*,0)(Y, x ,0' )be a Smarandache 
BH-epimorphism. If vis a Q-Smarandache fuzzy n-fold 
strongideal of Y, then f ‘(v) is af 1(Q)-Smarandache fuzzy 
n-fold strongideal of X. 


Proof :i.Let x €X. Since f (x) €Y and v is a Q-Smarandache 
fuzzy n-fold strongideal of Y. 

(Ff *(v))(0)= vf O))= v0" ) = FO) =F WO) 

ii. Let x,z€ f 1(Q), y EX. 

f 1W)(«x*z")=(f (x*z")) [By definition] 1] 


= min{ v( f(x) *! F(y)) #! F(2")), vf (y))} 

[By remark1] 

=min{v(f ((x * y)*z"), v(f(y))} 

=f *(v)(x*z")>min{f *(v)((x*y)*z"), F “W)y)} 

=f 1(v) is a Q-Smarandache fuzzyn-foldstrong ideal of X . 
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Theorem 8.Let X be Smarandache BH-algebra. If pw is a 
fuzzy set such that Q= 
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Xp={XEX: u(x)=u(0)}and w(O)=> u(x) VxEX, then p is a Q- 
Smarandache fuzzy n-fold strong ideal of X. 


Proof :Let uw be a fuzzy set of X, such that Q =X, and 
L(O)=> U(x) VxEX. 

i. (O)Zu(x) VxEX. 

ii. Let x,zEQ and yeX. 
(0)>m(y) and 
zn[Sinceu(0)=u(x) Vx EX] 

= (0) = min{u((x*y)*z"),u(y)} 
But “(x*z")=(0)[Since Q= Xy] 
=>u(x*z") > min{ u((x*y)*z"),u(y)}=>y is a Q-Smarandache 
fuzzy n- fold strong ideal of X.m= 


10) = u(x *y) * 


Proposition10.Let {{1c:@EA} be a family of Q-Smarandache 
fuzzy n- fold strongideals of a Smarandache BH-algebra X. 


Then () LH, 1s a fuzzy n-fold strongideal of X. 
acer 


Proof :Let {Uc:aeEA}be a family of Q-Smarandache fuzzy n- 
foldstrong ideals of X. 


i. Let xeX. () (0) = inf{ Ua(0), weA}zinf {Uo(x), aed} 
acd 

[Since Ma is a Q-Smarandache fuzzy n-foldideal, Vaed. By 

definition 3(i)] 


= () ba(X) => () Ma(O) 2 () ba(X) 


acer acer ach 
ii. Let x,z€ Q and yeX 


() u(x*z") = — inff{ Mel(x*z"), aed} >inf{ 
aed 

min{Ha((x*y)*2"), Haly)}s @eA }[Since pa is a Q: 
Smarandache fuzzy n-foldstrong ideal, Vaed. By 


definition3(ii)J= min{ inf{ Ma((x*y)*z"), wed }, inf{ Ualy), 
aed} } 


= min{ () Le ((x*y)*z"), () Maly) 


acer acer 


= (| bo(x*z")2min{ (| Ha((x*y)*z"), () Maly) } > 


aed ach aca 


() lq, is a Q-Smarandache fuzzy n-foldstrong ideal of X. m 
acer 

Proposition 11.Let {Ua: aeA} be a chain of Q-Smarandache 
fuzzy n-fold strongideals of a Smarandache BH-algebra X. 


Then U li, is a Q-Smarandache fuzzy n-foldstrong ideal 
aer 

of X. 

Proof :Let {Uc: aed} be a chain of Q-Smarandache fuzzy n- 

fold strongideals of X. 


i. Let xeX. U Lu, (O)=sup{ Ma (0),aeEA} => sup{ Ma 
aer 


(x),aeA} 
[Since Ha is a Q-Smarandache 
ideal, Vae/.Bydefinition 3(i)] 


fuzzy n-foldstrong 
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= U Ho(X) => U (0) = U L(x) VxeX. 


aca aca aera 


ii. Let x,zEQ,yEx. U Ly(x*z") = sup{ Ua (x),@eA}> 
aenr 

sup{min{Ha((x*y)*z"),Maly)}, CEA} 

[Since fa is a Q-Smarandache fuzzy n-foldstrong ideal, 

Vaed. By definition 3(ii)] 

But { « ,@eA} is a chain => there exist, j¢/ such that 

sup{ min{e((x*y)*z"), Ua(y)}, EA } = min{pyi((x*y)*z"), 

Ui(y)} 

=min{ sup {He((x*y)*z"),@eA}, sup{ aly), @EA}} 


> U Ho(x*zZ") = min{py((x*y)*z") , u(y) } 
aen 
> min{sup{{a((x*y)*z"),aeA}, sup{ie(y), wedA}= min{ 


U Hol (x*y)*2"), U bay) } 


aera aera 


> U Lo(x*z") = minf{ U ba (x*y)*z"), LU Holy) }=> 
aca acd 


acer 


U L, is a Q-Smarandache fuzzy n-fold strong ideal of X. 
acd 
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